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If H = 7.990 X 105 cm.; R = 6.3709 X 108 cm.; and /*,-! = 0.0002927, all closely approximate values, then,
50 = 60". 29 tan 0 - 0".06688 tan3 0.
This is Lord Rayleigh/s final equation, and it appears to be exceedingly accurate for all values of 6 up to at least 75°, or as far, perhaps, as irregular surface densities generally allow any refraction formula to be used with confidence.
Since the index of refraction varies from color to color, it follows that star images are drawn out into vertical spectra. The amount of this effect, however, is small. Thus, the difference between the refractions of red and blue-green is only about one-one-hundredth of the total refraction of yellow (D) light. Hence, the approximate angular distance between the red and blue-green images of a star at the zenith distances, 30°, 45°, 60°, and 75° are 0".35, 0".60, 1".04, and 2".24, respectively. Possibly, this may account, in part at least, for the fact that stellar declinations, as determined from the northern and southern hemispheres, respectively, are not quite the same.
Scintillation or Twinkling and Unsteadiness of Stars.—The scintillation or twinkling of stars, that is, their rapid changes in brightness and, occasionally, also in color, especially when near the eastern or western horizon, is a well-known, and, now, well-understood, phenomenon that for many centuries—certainly since the days of Aristotle (384-322 B.C.), who noted the fact that the fixed stars twinkle while the planets shine with comparatively steady lights—has been observed, investigated, and discussed. The most systematic and complete observations, however, of scintillation are those made by Respighi,1 with a spectroscope, during the years 1868-1869, and which he summed up, substantially, as follows:
1.  In the spectra of stars near the horizon, more or less broad and distinct dark and bright bands sweep with greater or less velocity from the red to the violet and from the violet to the red, or oscillate from the one to the other; and this whatever the direction of the spectra from the horizontal to the vertical.
2.  When the conditions of the atmosphere are normal, the dark and bright bands of western stars travel regularly from the red to the violet, and of eastern from the violet to the red; while in the neighborhood of the meridian they usually oscillate from the one color to the other, or even are limited to a portion of the spectrum.
3.  On examining the horizontal spectrum of a star sensibly parallel dark and bright bands, more or less inclined to the axis (transverse) of the spectrum, are seen passing from the red to the violet or reversely, according as the star is in west or east.
4.  The inclination of the bands, or angle between them and the axis (transverse) of the spectrum, depends upon the altitude of the star; increasing rapidly
1 Assoc. Frangaise pour PAvancement des Sciences, 1\ 148, 1872.

